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httpThe inﬂuence of a Vascular Surgery Hospitalist
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Angie Tong, BA, and Brent Johnson, MS, Greenville, SC
A number of surgery practice models have been developed to address general and trauma surgeon workforce shortages
and on-call issues and to improve surgeon satisfaction. These include the creation of acute or urgent care surgery services
and “surgical hospitalist” programs. To date, no practice models corresponding to those developed for general and
trauma surgeons have been proposed to address these same issues among vascular surgeons or other surgical subspe-
cialists. In 2003, our practice established a Vascular Surgery Hospitalist program. Since its inception nearly a decade ago,
it has undergone several modiﬁcations. We reviewed hospital administrative databases and surveys of faculty, residents,
and patients to evaluate the program’s impact. Beneﬁts of the Vascular Surgery Hospitalist program include improved
surgeon satisfaction, resource utilization, timeliness of patient care, communication among referring physicians and
ancillary staff, and resident teaching/supervision. Elements of this program may be applicable to a variety of surgical
subspecialty settings. (J Vasc Surg 2013;58:1123-8.)Traditional models of health care delivery are not well
suited to address many of the present-day challenges in our
rapidly changing health care environment. Chief among
these new developments is the increased regulatory over-
sight by managed care organizations and their demand
for more accountability for costs and patient outcomes.
Consequently, surgeons are ﬁnding it increasingly difﬁcult
to balance the burden of more paperwork and longer work
hours to maintain the desired ﬁnancial stability, as well as
quality of life. Hospitals likewise are struggling to adapt
to this changing environment. In addition, the shift of
patient care to the outpatient setting has increased
inpatient acuity, which has correspondingly complicated
hospital efforts to maintain proﬁtability while simulta-
neously attempting to improve clinical efﬁciency and over-
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://dx.doi.org/10.1016/j.jvs.2013.06.087In recent years, a number of surgery practice models
have been redesigned to address general and trauma
surgeon workforce shortages and on-call issues and to
improve surgeon satisfaction. Most include creation of
acute or urgent care surgery services and “surgical hospital-
ist” programs.1-8 Touted beneﬁts of these models include
improvements in overall quality of care, patient satisfaction,
length of hospital stay, supervision of residents, and timeli-
ness of surgical care. Vascular surgeons encounter many of
the same frustrations faced by general surgeons with
a similar effort to balance workload with lifestyle. One
recent study suggests that vascular surgery is associated
with a higher risk of burnout as compared with most other
surgical subspecialties.9 To date, no practice models corre-
sponding to those developed for general and trauma
surgeons have been proposed to address these same issues
among vascular surgeons or other surgical subspecialists.
In 2003, we initiated a “Vascular Surgery Hospitalist”
(VSH) program within an academic department of sur-
gery. The present study was designed to evaluate the
program’s inﬂuence on surgeon satisfaction, patient care,
hospital resource utilization, and resident/medical student
education.
METHODS
This study was deemed exempt from federal regula-
tions for human subject research by the Greenville Hospital
System/University Medical Center (GHS/UMC) In-
stitutional Review Board. Greenville Memorial Hospital
(GMH) is a 735-bed hospital that is the major teaching1123
Table I. The organizational structure and important
elements of the Vascular Surgery Hospitalist (VSH)
Program
d A single board-certiﬁed vascular surgeon (the DOW) covers
the entire inpatient vascular surgery service between 7 am
and 6 pm Monday through Friday. The DOW responsibility
rotates among two or more vascular surgeons in the group.
d The DOW surgeon performs nonelective, urgent/emergent
surgeries and surgeries that facilitate hospital discharge/
disposition.
d Actions are incorporated into the daily routine of the DOW
surgeon to improve the quality of patient care, reduce costs,
and fulﬁll documentation requirements.
d High priority is placed on early completion of morning
rounds, early discharge/transfer of patients, and prompt
evaluation of ED and in-patient consults. The program also
places high priority on ensuring that the elective ofﬁce and
OR schedules of the non-DOW surgeons are not disrupted.
d A well-deﬁned hand-off system is critical to the success of the
DOW program. The members of the GHS vascular surgery
service, including attendings, residents, medical students, and
nursing staff meet at 6:45 am for morning report. The status of
each patient is discussed and a daily plan is developed for each
patient. At 6 pm, the DOW signs out with the on-call team.
d The DOW notiﬁes the primary surgeon if the condition of
his/her patient deteriorates or if a major change in the care
plan for that patient is being considered.
d During the week while serving as DOW, the surgeon’s elec-
tive surgery and ofﬁce schedule is suspended.
d Revenue for the DOW rotation is generated from procedural
fees from urgent and emergent operative cases, attending
documentation of in-patient and ED consults, vascular
laboratory study interpretation fees, and hospital DOW pay.
d Night and weekend call is rotated among all members of the
Division of Vascular Surgery. The DOW is not exempted
from night or weekend call.
d If an emergent/urgent surgical case cannot be done before
6 pm by the DOW, the case is signed over to the on-call
surgeon. Nonemergent cases that come in at night usually
are scheduled for the DOW the following day.
DOW, Doctor of the Week; ED, emergency department; GHS, Greenville
Hospital System; OR, operating room.
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center for trauma, general surgery, and vascular surgery
patients. Eight vascular surgeons within the Division of
Vascular Surgery practice exclusively at and are employed
by GMH. Prior to 2003, each of these surgeons was
responsible for the daily rounding and management of
their own patients. This responsibility was only relin-
quished to another surgeon at night, weekends, or when
on vacation. The vascular team met each morning to
discuss the service and develop plans of care for each
patient. However, plans often were modiﬁed after the
attending surgeon rounded on his patients between cases
or at the end of the day. Emergency cases and consults
during the day were the responsibility of the on-call
surgeon, who routinely interrupted his elective operative
schedule or ofﬁce to manage those patients. Since no oper-
ating room (OR) at GMH is reserved for emergency,
urgent, or overﬂow vascular surgical cases, urgent surgical
problems were generally placed on the OR add-on list
and were done at the end of the day or that night. In
August 2003, the vascular surgery service at GMH was
restructured to a VSH model. On a rotating schedule,
from Monday through Friday, between 7 am and 6 pm,
a single vascular surgeon, the Doctor of the Week
(DOW), covered the entire vascular surgery service.
During the rotation, this DOW dedicates 100% of his
time to rounding on all vascular service inpatients, covering
the emergency department (ED) and inpatient consults
and reading daily vascular laboratory studies. During the
service rotation week, the DOW is freed from his/her elec-
tive surgery and ofﬁce schedules. Accordingly, he/she is
available to perform urgent or emergent surgical proce-
dures that may arise during that day. The DOW is also
primarily responsible for the daily oversight and teaching
of medical students, general surgery residents, and vascular
residents on the GMH Vascular Surgery rotation. Each
patient is assigned a primary surgeon. A summary of the
organizational structure of this vascular hospitalist program
is shown in Table I.
The GMH Decision Support Software (Enterprise
Performance Systems Inc, Chesterﬁeld, Mo) database was
queried to obtain inpatient acuity, length of stay (LOS),
and inpatient census for vascular surgery service patients
admitted to GMH between January 2006 and December
2011. Although the VSH program began in 2003, data
speciﬁc to the vascular surgery service could not be ob-
tained from this database prior to 2006. The GHS/
UMC Department of Surgery billing database was also
queried to determine the average daily clinical productivity
of the DOW (average daily operative cases, average daily
consults, daily vascular laboratory study interpretations)
between January 1, 2011 and December 31, 2011. The
GHM OR database was queried to determine the number
of inpatient cases and proportion of off-hour (start time
between 6 pm and 7 am, Monday through Friday) cases
performed annually between 2001 and 2011.
General and vascular surgery residents who had rotated
on the vascular surgery service within the past 12 monthswere queried for their opinions regarding the VSH
program as it related to their education and patient care.
Residents were not able to compare the pre- and post-
VSH program periods since they only had been exposed
to the vascular service after the program had been estab-
lished. Therefore, they were asked to answer the questions
from the perspective of how the VSH program functions
compared with their other rotations that do not employ
a hospitalist system. Surgical attendings on the vascular
surgery service were also asked for their opinions on how
the VSH program inﬂuenced patient care and attending
surgeon satisfaction. These surveys were anonymously
administered using a web-based survey product (Survey
Monkey, Palo Alto, Calif). The survey included 10 ques-
tions structured on a 5-point Likert scale (1, signiﬁcantly
improved; 3, no difference; 5, signiﬁcantly worse).
Table II. Annual Monday through Friday vascular
operating room (OR) case volume and off-hour operative
procedures
Years
Mean case
volume
P
value
Mean
off-hours cases P value
2000-2002
(pre-VSH)
1419 þ 402 92 þ 17 (6.5%)
.362 .022
2004-2010
(post-VSH)
1666 þ 319 57 þ 9 (3.4%)
VSH, Vascular Surgery Hospitalist.
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Hospital Consumer Assessment of Healthcare Providers
and Systems (HCAHPS) initiative, a survey instrument to
measure patient satisfaction with their hospital care and
contact physicians. The 2010 and 2011 HCAHPS results
evaluating patient satisfaction with care received on the
vascular surgery unit were thereby reviewed.
The mean case volume and off-hour case volume
during years 2000 to 2002 (pre-VSH program) were
compared with years 2004 to 2010 (post-VSH program)
using the Wilcoxon rank-sum/Mann-Whitney U test.
The Mann-Kendall test for trend was used to assess
changes in the number of inpatient OR cases, mean
LOS, mean Adjusted Patient Risk (APR), and mean daily
census between 2006 and 2011.
RESULTS
Between January 1 and December 31, 2011, the
average daily operative load for the DOW was 1.6 cases.
During this period, the DOW also billed an average of
11 evaluation and management charges daily (inpatient
and emergency room consults) and read an average of 14
vascular laboratory studies each day.
The mean annual inpatient case volume performed by
the surgeons of the Division of Vascular Surgery during
the regular work day (Monday to Friday; 7 am to 6 pm)
was not signiﬁcantly different during the pre-VSH period
(2000 to 2002) compared with the post-VSH period
(2004 to 2010). However, a signiﬁcant decrease in the
proportion of off-hour cases (start time between 6 pm
and 7 am) did occur after the establishment of the VSH
Program (Table II).
The average number of OR cases performed annually,
average daily patient census, average LOS, and average
APR severity for inpatients admitted to the vascular surgery
service between 2006 and 2011 is displayed in Table III.
While the average number of inpatient operative proce-
dures and average APR severity for patients admitted to
the vascular surgery service remained stable, there was
a steady decline in the average daily census and average
LOS during that period.
HCAHPS surveys reveal that over the past 2 years,
more than 90% of patients admitted to the vascular surgery
unit were satisﬁed with the attention and communicationprovided by physicians during their hospitalization
(Table IV). The survey also conﬁrmed that the majority
of vascular surgery attendings as well as residents believed
that the VSH program improved the quality and timeliness
of patient care, resident education and supervision, and
resource utilization (Table V).
DISCUSSION
Given the inherent unpredictability and signiﬁcant
resources required to care for patients with surgical prob-
lems, the goals of surgeons and hospitals often clash.
Surgeons are pressured to maximize their clinical produc-
tivity. Those at academic institutions must also teach resi-
dents and medical students and ﬁnd time for research.
Hospitals have been forced, by declining reimbursement
and increased regulatory requirements, to maximize efﬁ-
ciency and cut services to remain proﬁtable. One example
of consistent tension between surgeons and hospitals
involves OR availability. Surgeons face the daily frustration
of having to deal with urgent or emergent surgical prob-
lems while trying to maintain a full elective surgical or
ofﬁce schedule. However, in an effort to control costs,
ORs must function at or near maximum capacity. In addi-
tion, OR availability for the urgent cases may not always
coincide with a time convenient to the surgeon. Thus,
the surgeon is faced with having to disrupt his/her elective
schedule or place the urgent cases on the OR add-on list.
Such after-hour surgeries are clearly a major factor associ-
ated with surgeon dissatisfaction. Also, it is reasonable to
infer that delayed surgeries negatively impact the quality
of care and patient satisfaction.10
A number of articles have been published describing
innovative practice models developed to provide high-
quality patient care while maximizing efﬁciency of both
surgeon and hospital.1-8,11 Although protocol-driven care
models have been shown to improve efﬁciency and patient
outcomes for a number of surgical procedures, these
models do not work well for complex surgery patients for
whom there is great variability in preoperative and postop-
erative medical care. A number of studies have shown that,
for complex medical and surgical patients, a hospitalist
model can decrease LOS, augment efﬁciency, and improve
patient outcomes.1,5,12 Surgery patients who might beneﬁt
from a hospitalist model are those with multiple comorbid-
ities or who undergo high-risk surgical procedures, such as
elderly patients with acute surgical problems, trauma
patients, or vascular surgery patients.
In 2005, to improve patient access to timely surgical
care, the University of California, San Francisco restruc-
tured its general surgery service to create a surgical hospi-
talist program.7 Three full-time board-certiﬁed general
surgeons staff the service on a rotating weekly basis, dedi-
cating 100% of their time to ED and inpatient consults.
The on-call attending also rounds daily and provides super-
vision of house staff. These surgeons have minimal elective
procedures or clinics scheduled during their on-call service
weeks. A survey of ED providers regarding this program
noted improvements in the professionalism of consulting
Table III. Average annual number of operative procedures, length of stay (LOS), Adjusted Patient Risk (APR) severity,
and daily census for inpatients admitted to the vascular surgery service 2006-2011
2006 2007 2008 2009 2010 2011 P trend
Inpatient operative cases 1262 1143 1115 1083 1110 1060 >.20
Mean LOS 7.2 7.9 6.5 5.7 5.3 5.1 <.02
Mean APR 2.4 2.5 2.4 2.4 2.4 2.4 >.02
Mean daily census 32 31 26 23 22 21 <.02
Table IV. Hospital Consumer Assessment of Healthcare
Providers and Systems (HCAHPS) survey of satisfaction
of inpatients admitted to the vascular surgery unit:
Questions related to physician communication
FY 2010 (n ¼ 390) FY 2011 (n ¼ 419)
1. My doctor treats me with courtesy and respect.
Always 85% 89%
Usually 11% 9%
Sometimes 4% 2%
Never 0% 0%
2. My doctor listens carefully.
Always 77% 81%
Usually 17% 14%
Sometimes 5% 5%
Never 1% 0%
3. My doctor explains in a way I understand.
Always 74% 76%
Usually 19% 17%
Sometimes 7% 6%
Never 1% 1%
Table V. Survey of faculty, resident, and vascular fellow
attitudes related to the Vascular Surgery Hospitalist
(VSH) Program
Vascular faculty
(n ¼ 8)
Resident/fellow
(n ¼ 24)
Personal career satisfaction 75% N/A
Personal productivity and time
management
100% 58%
Timeliness of patient care 88% 75%
OR scheduling and availability 50% 67%
Resident training, education,
and supervision
65% 67%
Overall quality of care 88% 75%
Patient satisfaction 88% 75%
Resource utilization 88% 83%
LOS 100% 71%
Overall satisfaction with
the VSH program
75% 83%
LOS, Length of stay; OR, operating room.
Percent responding improved or dramatically improved.
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quality of care, and shorter ED LOS. Wall recently
described the organization of a surgical hospitalist program
established at a community hospital with a base of seven
busy general surgeons.8 The reported beneﬁts of this
program include improved surgeon satisfaction, timeliness
of patient care, more efﬁcient OR utilization, and better
communication between ED physicians and surgeons.
In late 2003, our academic vascular surgery group
changed from a practice model where the daily manage-
ment of each inpatient on the vascular surgery service
was provided by the patient’s primary surgeon to one
where a single surgeon assumes responsibility for the
Monday through Friday management of the entire inpa-
tient service. One of the most beneﬁcial aspects of the
VHA program is that it ensures that a consistent manage-
ment plan is developed and implemented early each day.
The morning report is attended by all residents and medical
students on the service and most of the vascular faculty.
After morning report, the DOW places high priority on
completing rounds, writing orders, and transferring and
discharging patients from the hospital. Also, the DOW
strives to promptly evaluate and develop dispositions for
inpatient and ED consults. The early discharge and transfer
of in-patients and rapid disposition of ED consults has
contributed to patient satisfaction, reduced LOS, andfacilitated patient ﬂow through the hospital. Since a single
surgeon is familiar with and responsible for all patients on
the vascular service, there is a single point of contact for
consultants and ancillary personnel, such as social workers
and physical therapists, to discuss patient management
issues. Our study also shows that no change occurred in
the APR for patients admitted to the vascular surgery
service between 2006 and 2011. However, steady declines
in the average LOS from 7.1 to 5.2 days and the average
daily census from 32 to 21 did occur during that period.
We believe these decreases are primarily the result of
processes implemented by the DOW to improve efﬁciency
and to expedite the evaluation and management of care of
patients through the hospital system.
The VSH program has also permitted improved OR
efﬁciency. Almost on a daily basis, there are a number of
patients on the vascular surgery service at GHS/UMC
who require urgent surgical intervention, such as patients
with infected diabetic foot ulcers or those with a dysfunc-
tional vascular access. There are also inpatients who may
not have a true urgent surgical problem but whose hospital
LOS can be reduced by a prompt surgical procedure. The
VSH program has helped to alleviate the problem of coor-
dinating the schedule of the on-call surgeon, who is busy
with nonelective cases and openings in the OR schedule.
The availability of the DOW surgeon to do these cases
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signiﬁcantly limits the number of cases that must be placed
on the wait list at the end of the day or put off to the
following day. The DOW accordingly is available to do
emergent vascular cases throughout the day. The VSH
program thereby has cut in half the percentage of after-
hour cases performed by the on-call vascular surgeon
(Table II). The VSH program likewise has enhanced the
clinical productivity and professional satisfaction of the
other surgeons by leaving them unencumbered with
consults or add-on cases during their elective surgery or
ofﬁce schedule and by limiting the number of after-hour
cases performed by the on-call surgeon. Several reports
describing the beneﬁts of general surgery models with
elements similar to our VSH program have been noted
to improve OR utilization.
Our model is different from other collective service
management programs in that our DOW provides daily
feedback to the primary surgeon on the status of his
patients and offers guidance from him regarding his
management plan. Each day, the DOW emphasizes to
the patient that he has talked with and is making rounds
on behalf of the primary surgeon. Oftentimes, the primary
surgeon also will make “social” rounds on his patients at
a time more convenient to his schedule. These practices
ensure that patients do not feel abandoned by their primary
surgeon and that their own surgeon is ultimately directing
their care. If the DOW operates on another surgeon’s
patient, such as for an emergent take-back, the outpatient
care for that patient is provided by the original primary
surgeon. Thus, the VSH program strives to maintain
patient ownership on the vascular surgery service by
emphasizing close communication between the DOW
and the primary surgeon and by expecting the primary
surgeon to provide outpatient care for his own patients.
The morning report, in which the status of all patients
and their management plans are discussed, is well-
attended by all of the vascular surgeons and always by
the DOW. The DOW also checks out with the night ﬂoat
team at 6 pm. These processes serve to maintain communi-
cation among team members, particularly during critical
handoff periods, and expedite the development and imple-
mentation of a care plan for each individual patient.
Monthly HCAHPS surveys that measure satisfaction of
the inpatients admitted to the vascular surgery unit in ﬁscal
years 2010 and 2011 show that patients are routinely
pleased with the communication provided by the vascular
surgeons (Table IV).
The VSH program has fostered a more global
perspective of inpatient care by the vascular surgery
service beyond the traditional model in which each
surgeon focuses primarily on the daily care of each of
his/her patients. At our institution, the DOW has taken
a leading role in system changes that improve safety and
quality of care for all patients on the vascular surgery
service. Compliance with these changes is facilitated by
the VSH program through incorporating speciﬁc actions,
such as ensuring removal of urinary catheters within24 hours of surgery, into the daily routine of the DOW
surgeon. Similiarly, speciﬁc measures have been incorpo-
rated into the DOW routine to increase enrollment in
clinical research trials and to maintain compliance with
study protocols.
Resident and medical student supervision as well as
didactic teaching on the vascular surgery service is primarily
the responsibility of the DOW surgeon. Bedside teaching
of residents and medical students is an important aspect
of morning rounds. The surgery attendings are sensitive
to the possibility that daily hands-on management of the
vascular service by the DOW could adversely affect resident
educational experience by limiting their autonomy and
opportunities for independent decision-making. Recog-
nizing this potential problem in the system, at every oppor-
tunity, the DOW expects the residents to ﬁrst evaluate and
develop a management plan for ED and inpatient consults
and then to present these to the DOW.
Most reports describing the economics of acute care
surgery and surgical hospitalist programs indicate that
both system support and patient care revenue is necessary
for these models to be ﬁnancially sustainable. The VSH
program at GHS/UMC is underwritten through hospital
support, departmental funds for academic productivity/
teaching, and clinical service revenue generated from eval-
uation and management and procedural collections, plus
vascular laboratory interpretations. The combined hospital
and departmental contribution required to sustain the VSH
program at our institution approximates a 0.5 surgeon
FTE. Although some of the beneﬁts of the VSH program,
such as reduced length of hospital stay, can be measured in
ﬁnancial terms, other beneﬁts, like improved surgeon satis-
faction and productivity, patient satisfaction, OR efﬁciency,
resident/medical student education experience, patient
ﬂow through the hospital facility, and quality of care,
cannot.
There are several limitations in our study that deserve
mention. Although the VSH program at GHS/UMC was
initially established late in 2003, signiﬁcant modiﬁcations
have occurred in the program over the last decade. Initially,
the program was established to ensure that every patient on
the vascular surgery service was rounded on early each day,
thus providing the ﬂexibility of the primary surgeon to
round at his convenience between cases or at the end of
the day. The program evolved over time as our group
reﬁned the program and expanded the scope of the DOW
surgeon’s responsibilities. For the ﬁrst 8 years of the
program, the DOW responsibilities rotated among every
member of the surgical practice. Two years ago, at the
request of faculty who wanted to be more closely involved
with resident and medical student education, the rotation
was changed to involve only three of the faculty. The rota-
tion now included the Vascular Program Director and Divi-
sion Chief. We believe this has provided even greater
standardization of care for patients on the vascular surgery
service. However, these changes to the program over time
have made it difﬁcult to objectively compare outcomes at
periods before and after the program inception to measure
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appropriate and possible, the data are presented so that
trends can be noted over time, before and after program
implementation. It is also possible that favorable trends
(LOS, improvements in OR efﬁciency) noted over the
past decade are not completely attributable to the VSH
program but rather to other changes to the hospital system
or vascular surgery practice. The expanded role of endovas-
cular intervention for the treatment of vascular disease and
national trends indicating a shift from inpatient to outpa-
tient procedures might also have played a role in the
decrease noted in LOS at our institution.
There are several features of the GHS/UMC Vascular
Surgery Service that may make it better suited for a surgical
hospitalist program than vascular or surgical subspecialty
practices at other institutions. First of all, the GHS/
UMC vascular surgery service is a large group practice
comprising eight surgeons who practice at a single institu-
tion. It might be difﬁcult to structure a VSH program such
as ours into a practice that covers multiple hospitals.
Secondly, our vascular surgery group is a major referral
practice in our community for patients with diabetic foot
ulcers/infections and for vascular access problems. Such
patients often require urgent or emergent operations.
Surgical services with a low volume of patients who require
unscheduled surgeries might not realize the same efﬁcien-
cies in OR scheduling and/or reductions in LOS that we
have observed in our practice. Finally, we believe our
VSH program is ideally suited for an academic practice.
Our program has provided a mechanism for improving
resident supervision and offers daily opportunities for the
attending to teach medical students and residents at the
bedside. Although the schedule for the DOW is erratic,
there are unscheduled periods available during each week
that can be used for research or administrative activities.CONCLUSIONS
Our VSH program has realized the same beneﬁts as re-
ported by other surgery hospitalist programs. These bene-
ﬁts include improved surgeon satisfaction, resource
utilization, timeliness of patient care, communication
among referring physicians and ancillary staff, and house
staff supervision. We believe elements of our program
may be applicable to a variety of surgical subspecialty
settings. In the future, as hospitals are increasingly pres-
sured to further improve efﬁciency and quality of patientcare delivery, a VSH program may be an attractive mecha-
nism for implementing those changes.
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